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controller mav either be fitted in the milk outlet of the heater where it
operates the flow-diversion valve, records milk temperature and indicates
the number of times milk diversion occurs, this situation providing direct
control, or, it may be placed in the return water from the plates, thus
maintaining the temperature of the circulating water and giving indirect
control. In the latter case, it is installed as close to the pasteuriser as
possible and operates a valve controlling steam supply to the hot water
system. The type of temperature control normally varies according to the
type of plant and the more efficient the plant, the simpler the control can be.
The importance of temperature controlling instruments should never
be overlooked, and their correct maintenance deserves special attention.
Careful handling is essential, otherwise their active life will be considerably
reduced and their accuracy decreased. These instruments should always
be kept in clean condition, air strainers, moisture traps and air receiving
tanks being blown out daily, while the compressor oil level needs to be
carefully watched. These appliances will give years of service if properly
cared for. Indeed, many dairies, which have operated for a decade without
any serious breakdown, owe their immunity from trouble to the fact that
both plant and temperature controllers have always been carefully main-
tained. Constant servicing of these instruments by their manufacturers is
an aid to lengthy, active life. Operators of plants would do well to remember
they are dealing with a scientific process of great importance to the health
of the community and only by careful attention to temperature can the
required result be achieved.
(4) Thermophilic and Thermoduric Organisms. Thermophilic (heat-
loving) and thermoduric (heat-resistant) organisms are liable to be present in
large or small numbers in all pasteurising plants unless great care is exercised.
These organisms are seldom found in bulked supplies of raw milk exceeding
2,000 per millilitre in number and they obtain entrance to the untreated liquid
from feeding-stuffs, manure soil or surface water supplies. They do not
cause milk to sour nor do they affect the resazurin test as a general rule,
but a plate count of milk after pasteurisation may be exceedingly high, due
to their presence. They are capable of rapid increase at pasteurisation
temperatures, and are one of the difficulties likely to be experienced in the
management of all low-temperature systems. After the plant has been in
operation for a lengthy period (usually over five hours) they have been
found present to the extent of several millions per millilitre of milk. They
can be spread throughout the plant in various ways, as follows :
(a)  By excessively long running of the plant.
(b)  By the re-heating of pasteurised milk.
(c)   By " backwaters " in pipe-lines and plant which enable the organisms
to multiply rapidly.
(d)  By the accumulation of foam in holder compartments, with consequent
incomplete discharge of the vessels.
(e)   By the accumulation  of milky deposits  on  equipment,   due  to faulty
washing and sterilisation.
The presence of these organisms causes the incoming milk to be inocu-
lated, and this contamination increases in proportion to the length of time
during which the plant is in operation.
Thermophilic organisms were reported by laboratory workers in 1879 and,
at first, were regarded as curiosities. They have proved extremely troublesome
in the routine commercial handling of milk, although they have no public